Purpose: This paper aims to propose a new method of quantifying the scientific impact based on the Eigenfactor. Materials and Methods: We propose four scores, all based on a common parameter, called E mp : (1) article median score (AE mp ) computed by summing the E mp s for all articles published by a researcher, (2) AE mp Main, which only includes the articles published as a main author by a specific researcher, (3) article weighted median score (BE mp ), which is obtained by summing the E mp values of the journals in which the author has published, divided by the number of authors, and (4) citation weighted median score (CE mp ) , calculated by summing the E mp values of the journals in which the articles of the researcher were cited. We give t two calculation examples, for the Medicine, Legal, and Anatomy & Morphology ISI categories.
field of study. Some disciplines, such as medical genetics or chemistry, are likely to be cited more often than, for instance, medical informatics. Moreover, the number of citations does not say anything about the number of articles that generated them, allowing manipulation through selfand cross-citations.
The h-index, developed by Hirsch, [2] assigns a value h if an author has h articles cited at least h times. For example, assuming that an author has 5 articles, cited 20, 3, 3, 1 and 0 times respectively, the h-index would be 3, as this author would have three articles cited at least three times. The h-index is currently the most widely used performance indicator. However, it has a series of disadvantages and inconsistencies like: it is counterintuitive, doesn't take into account the way the citations were obtained, doesn't take into account the number of authors, and so on. For more details on the subject see the critics of h-index brought by Glanzel et al and others. [3] [4] [5] These disadvantages motivated scientometrics' researchers to look for alternatives to the h-index. This led to the creation of other indexes, such as the m index, [6, 7] g index, [8] e index, [9] h 2 indexes. [10] Previous studies have already reported detailed comparisons of these indexes. [11] Another very useful set of indicators are the Eigenfactor (EF) and the Article Influence Score (AIS). EF, developed
INTRODUCTION
The scientific impact of a researcher may be determined through various methods such as peer review, number of grants won, number of articles published, or various scientometric indicators. [1] Commonly used scientometric indicators are the impact factor (IF) of the journals where the author has published scientific articles, the number of articles, of citations or the h-index.
The number of citations is useful for analyzing the impact of a scientist by quantifying his/hers visibility within the scien tific community; nevertheless, it has a relatively low level of discrimination, [1] as it is highly dependent on the by Bergstrom, rates journals depending on the number of citations, weighted against the impact of the citing journals. [5] The AIS is computed by dividing the EF score by the percentage of all articles present in the Journal Citation Reports published in a specific journal. Both are present in the Journal Citation Reports and are updated annually.
In order to get a more accurate assessment of the impact of researchers, this paper aims to propose a new method of quantification, based on the EF. Four calculation formulas are proposed which, taken together or separately, quantify the impact of researchers, and attempt to diminish the limits imposed by previous formulas.
Method
The basis for the calculations is a parameter called E mp.
In order to calculate the E mp we must identify the EF for the journal of interest, using the values from the Journal Citations Reports (JCR) tables. Then we divide the EF by the number of articles published in that journal, value taken from the JCR tables. This intermediary value is named E p. The next step is to identify the median value (E m ) of the E p values in the ISI subject category of interest. E p equals E m for the journal located in the middle of the journal list (or equals the arithmetic mean of the two journals located in the middle, if the number of journals in the list is even). If a journal is present in more than one ISI category, we considered the smallest E m value for our analysis. The next step is to compute the E p to E m ratio . For journals located in the middle of the journal list, the E mp value was 1. An E mp higher than 1 is associated with journals with a higher than average impact in that scientific area, and a value below 1 is associated with journals having a lower than average impact in that scientific area. If a journal is present in more than one ISI subject category, the maximum value obtained was taken into account (division by the smallest E m ). 
Statistical analysis
We used Microsoft Excel 2011 for Mac and SPSS v20 for calculating the parameters. The correlation between EF, Impact factor and E mp were computed using the Pearson correlation coefficient. A p value below .05 was considered statistically significant.
RESULTS
In order to show the usefulness of the above-mentioned parameters we will present a hypothetical situation. 
DISCUSSIONS
The EF is calculated by analyzing the number of times an article is cited in journals published in the past five years, within the JCR of that year, while also taking into consideration the journals citing it. This means that the citation of articles in a journal with a higher impact factor has a bigger contribution on the overall score compared to the citations of articles published in a lower impact journal. Furthermore, self-citations do not influence the EF, [11] therefore minimizing the weight of self-citations in the computed scores. Eigenfactor is derived from eigenvector centrality measures, a class of network statistics similar to the one used by Google to rank web pages. [12] Briefly, the algorithm assigns quality scores to journals creating a citation network in which they are initially randomly selected. The citation list from this initial set is used by the network to select the next set of journals and this process continues indefinitely until it creates an hierarchical ranking of journals based on the frequency of citations. [13] The EF Score is a measure of the total importance of a specific journal in the scientific community, implying that if a journal doubles the quality of articles whilst the quality of all journals' articles remains the same, the EF two articles for MED SCI LAW, both as a sole author. In this case, the author would have a BE mp = 0.4. Therefore, even if both authors have published the same number of articles, the overall contribution of author B was greater, even if the E mp of the journal in which he has published was smaller, because B was the sole author of those publications.
Suppose now that author A has an article cited five times, four of which in the J LAW MED ETHICS, and one in the MED SCI LAW; in this case CE mp =4*1.36+0.2= 5.64. Author B has a single article cited five times, once in J LAW MED ETHICS, and four times in MED SCI LAW. In his case CE mp = 4*0.2+1.36=2. 16 . As a result, although both have the same number of citations, the author A was cited in journals with a far greater IF than author B (had increased visibility).
From Table 3 is obvious that E mp is strongly correlated with the IF of the journal, while its correlation with the EF score is much weaker (if present); the most likely explanation is represented by the fact that both IF and E mp are directly divided by the number of published articles. score of that journal doubles. [14] The SCImago Journal Rank Indicator (SJR), also a variation of the Google PageRank algorithm, is similar to the EF; it is computed by weighting the sum of four parameters: minimum prestige (the same for all journals, but dependent upon the total database), the number of published articles on a three year period, the prestige of the citing journals and a rest term adding the contribution of the journals not connected to the citation network of the published articles. [6] For a detailed analysis of the advantages of EF Score see Franceschet. [7] We preferred to use the EF Score tables from Journal Citation Reports due to the availability of other scientometric indicators in these tables. Also, JCR is still considered as a de facto standard in evaluating the scientific production, [17, 18] even if recent literature revealed many limitations of this database, among which high cost, limited availability, a significant underestimation of the individual's actual citation impact (especially due to the removal of citations from PhD theses, books, and non ISI-ranked journals), poor aggregation of minor variations of the same title, limited coverage of non-English sources, incorrect appreciation of apostrophes and diacritics. [19] In order to obtain E mp we divided the value obtained to the number of articles published in the respective journal for the number of years considered for the EF. The inclusion of this step led to a value relatively similar to that of the Article Influence Score in regard of the relative position of a journal in a specific ISI subject category. We preferred not to use the AIS and replaced it with the EF/number of articles because the AIS is not automatically calculated in the JCR for all journals; therefore its use would have lead to the exclusion of recently indexed journals from our calculation.
The division of the EF value of the journal of interest by the median value of the EF for that ISI subject category allowed us to easily compare the impact of different journals in various fields. Thus, a researcher publishing in a journal positioned in the middle of the list in the field of Genetics would have an E mp of 1, similar to a researcher in the field of medical informatics, even if the impact factor or the EF score for the two journals would be markedly different. A similar calculation, but based on the AIS was used for university promotion in Romania [21] The method required the computation of an influence score. The calculation started with the identification of the median influence score for an ISI category, which was equal to the median of AISs of the journals in the field at hand, having non-zero values. The influence score of a scientific journal was then computed as the ratio between the influence score of that journal and the reference influence score corresponding to the area in which that journal was included.
AE mp can be considered as a score replacing the impact factor, as it is based upon the number of articles written by a certain researcher, weighted against the value of the journals in which they are published. Articles published in higher rating journal are usually a result of more important works, exposed to a more difficult peer-review process and usually have a wider audience. The AE mp score underlines these issues by assigning a higher value to articles published in a higher impact journals. AE mp allows for the easy comparison between the scientific production of authors in different fields, regardless of the citation pattern in those specific scientific areas.
Another potential use of AE mp is represented by the identification of the importance of journals in which a certain author publishes. For the same purpose Bornmann et al, by using complex mathematical computations, developed three scores -h lower. The first one includes articles cited more than the value of the h index, the second -articles cited around the value of the h index, and the third, articles cited less than the value of the h index. Authors with a higher first index are considered as perfectionists and authors with the highest third index are considered as mass producers of scientific material. The total amount of the three indexes is 100 and the values are provided as percentages. [10] By dividing AE mp to the number of articles published by a certain researcher, is it possible to identify the publishing pattern of a specific researcher -a value exceeding 1 means that he/she mainly publishes in higher than average journals, while a value below 1 means that she/he mainly publishes in lower than average journals. AE mp can be used instead of the h upper, center, and lower method developed by Bornmann, having as main advantages the removal of self-citations from the calculus and the ease of use.CE mp is calculated as the sum of E mp s for all citations in published articles by a researcher. This score may be used as a replacement for h-index, having as a main advantage the fact that it doesn't depend on the field of work. A major disadvantage of h-index is its dependence on the period in which a certain researcher published, which is not the case with CE mp that may increase significantly even with a relatively small number, but highly cited articles. Another disadvantage of the h-index, which also occurs when using the CE mp , is that it does not take into account the number of authors participating in a publication. In order to correct this fact, we proposed a third score, BE mp , which weights the scores obtained by the E mp with the number of authors. The use of this score in university promotion or accessing grants would have a great advantage by limiting the addition of authors to articles without them actively participating in the study, because every addition would decrease the BE mp score of all other authors. Another disadvantage for all scores previously presented is that they do not quantify the relative importance of authors of a study. For example, the first author theoretically has a bigger contribution the other authors. The relative contribution of each author is highlighted in several research fields by the manner in which the author list is arranged, with the first author having the greatest role in elaborating the article. In working fields where this is used as a current practice, an AE mp equivalent score (AE mp Main) may be used by taking into consideration only the articles in which an author is a main author, such as first author or correspondent author.
In conclusion the concomitant use of the three parameters would allow for an alternate method of quantification of a researcher's scientific value. By using the A mp score we will be able to properly quantify the number of published articles weighted with the prestige of the publishing journals, which would allow us to easily compare authors in different fields. Our methods also allow us to evaluate the scientific impact of works published as a main author, by computing the AE mp Mainscore. By using the BE mp we can limit the addition of authors not meeting authorship criteria according to the ICMJE. [21] By using conjointly AE mp Main and BE mp we can identify, within a collective, the relative contribution of each researcher to a specific scientific outcome. The number of citations weighted with the prestige of the journals citing them (CE mp ) would allow the visualization of the manner in which other researchers evaluate the scientific value of a specific researcher/group/institution, as well as the visibility of conducted research.
The main limitation of these parameters is a somewhat difficult calculation methodology. Nevertheless, with the availability of JCR databases, it is possible to compute the E mp values easily, and the calculation of the coefficients for each researcher can be manually or automatically generated through Excel/php scripts.
